Heavy-fermion
compounds have attracted much interest as candidates for unconventional electron pairing
[1]. These systems exhibit marked low-energy antiferromagnetic spin fluctuations often accompanied by a very small staggered magnetization [2, 3] . URuzSi2 is a particularly dramatic example; here specific-heat and susceptibility anomalies [4] [5] [6] indicate a magnetic transition at 17.3 K despite a tiny observed moment (p0-0.04pg) that cannot account for the entropy loss at this temperature [2] . In this Letter we present nonlinear susceptibility measurements on URu2Si2 that probe tensor spin order; they suggest that an itinerant quadrupolar order parameter drives this mysterious transition. The nonlinear susceptibility was first introduced as a direct probe of Edwards-Anderson order-parameter fluctuations in spin glasses [7] . In nonrandom systems this method can be generalized to multipolar moment fluctuations; to date, it has been predominantly used as a probe of quadrupolar interactions in rare-earth compounds [8] .
These studies focused on the paramagnetic phase, with [9] [10] [11] .
The heavy-fermion compound URuzSi2 is a strong candidate for exotic spin ordering [12] . Here specific-heat, susceptibility, and resistivity anomalies [4] [5] [6] [2] .
For the present measurement of g3 in URu2Si2, we used high-quality single crystals described elsewhere [14] . 
In other words, the dominant energy component responsible for the sharp specific-heat anomaly 2682
where f(x, x') is a spin-pairing wave function, closely analogous to that of anisotropic superconductors.
In URu2Si2 it appears that the s-wave component of f, which determines the local vector magnetic order, is effectively absent. The nonlocal coupling (6) favors anisotropic pairing, possibly a staggered wave function of the form
where G =(0,0,x); staggered order results in a gap in the excitation spectrum, accounting for the exponential behavior of the low-temperature specific heat [4] , the loss of Fermi-surface density of states [13] , and the large Fermi-surface reorganization suggested by the large increase in Hall constant below the transition [18] . The fundamental order parameter f(x, x') breaks time-reversal symmetry, unlike the case at a conventional quadrupolar transition. This allows it to couple linearly to the staggered magnetic order ELa = -g(mf), resulting in a small induced moment m~( rif) -(T, -T) 'i within mean-field theory. This order parameter will generate a quadrupolar moment Q2CX: )f(x, x')) -T, -T. We expect several physical variables to couple to Q2, the magnetoresistance, the elastic constants, and the anisotropic magnetostriction should all display anomalies that increase linearly with decreasing temperature, consistent with experimental observation [19] [20] [21] .
In principle, one could consider more complex multispin order parameters as driving the T=17.3 K transition in URu2Si2 [12] ; however, their associated correlation functions would not yield the observed signal in g3. In particular, the three-spin order parameter &S(1)S (2) [24, 25] ; the nonlinear susceptibility, measured in the ordered phases, would be an ideal means of confirming these suggestions. Similarly, anomalies in the low-temperature specific heat, susceptibility, and resistivity of the actinide compound UPd3 [26] have been attributed to quadrupolar interactions; similar studies as presented here should be performed on this system. Finally muon-spin-resonance and specificheat measurements indicate a moment loss value m 10 for U~"Th"Be~3 at a transition below the normal-superconducting one [27] ; as in URu2Si2 the enigmatic nature of the superconducting phase may be determined by its coexistence with exotic spin order.
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